fund performance persists at annual horizon. Using a novel GMM procedure to estimate alpha for hedge fund managers, Jagannathan et al. (2006) find evidence of hedge fund managers' performance persistence over 3-year horizons.
More practical issue facing hedge fund investors is how to construct an efficient hedge fund portfolio or add hedge funds to the existing portfolio. The standard mean-variance approach to portfolio allocation, which is founded on the assumption of normal distributions and an objective function of maximizing risk-adjusted return, is inadequate when dealing with portfolios of hedge funds. A number of studies [see Lo (2001) and Amin and Kat (2003) ] have shown that risk characteristics of hedge funds are substantially different from those of traditional investment pools because hedge fund managers usually employ highly dynamic trading strategy and use short selling, leverage, concentrated investments, and derivatives. Specifically, hedge fund returns are not normally distributed and exhibit significant skewness and kurtosis. They also tend to display significant coskewness with the returns on other hedge funds as well as equity. Mean-variance models ignore these higher moments of the return distribution, and thus fail to take into consideration the benefits of funds that occasionally surprise on the upside while they also underestimate the risk of funds that have asymmetric downside risk. Despite the weakness of mean-variance frame work, it still dominates in practical hedge fund portfolio management. The Sharpe ratio is commonly used to quantify the risk-return trade-off. Amenc et al. (2004) report that only 2% of the European multimanagers pay attention to skewness and kurtosis; while 84% of multimanager funds consider that volatility is of major concern to their clients and 82% consider Sharpe ratio as an important indicator. A number of studies also address the issue of including hedge funds in standard institutional portfolios in mean-variance portfolio optimization [see Amenc and Martellini (2002), Brunel (2004) , Kat (2005) , and Till (2005)].
Another strand of literature develops different frameworks for hedge fund allocation, which incorporate a variety of investment objectives, particularly investor preferences for skewness and kurtosis of returns, into portfolio optimization models. Using a Polynomial Goal Programming (PGP) optimization model, Davies et al. (2005) solve for multiple competing hedge fund allocation objectives within a mean-variance-skewness-kurtosis framework and analyze different impacts of various hedge fund strategies on the distribution of optimal portfolio. Morton et al. (2006) study hedge fund allocation issue by assuming a family of utility functions which are a weighted sum of the probability of achieving a benchmark and expected regret relative to another benchmark. They then use a Monte Carlo method to obtain a solution to the related portfolio optimization model. Alexander and Dimitriu (2004) develop a portfolio construction model by selecting funds according to their ranking of alpha estimated with factor models. They then allocate selected funds using constrained minimum variance optimization.
In this paper, we introduce a more general and flexible framework for hedge fund asset allocation -stochastic dominance (SD) theory. Our approach utilizes statistical tests for stochastic dominance to compare the returns of hedge funds. The theory of stochastic dominance [see Hadar and Russell (1969) , Hanoch and Levy (1969) , Rothschild and Stiglitz (1970) , and Whitmore (1970)] provides a
